(± 0.1 and 1 ppm for 1 H and 13 C NMR spectra, respectively). The typical cross-polarization sequence was used for the 13 C CP MAS NMR spectra : 90° proton pulse, cross-polarization step to carbon spins and detection of the carbon magnetization under proton decoupling TPPM-15. 3 For the CP step, a ramp radio frequency (rf) field centered at ν CP = 60 kHz was applied on protons, while the carbon rf field was matched to obtain optimal signal. The contact time for CP was set to 2 ms. An exponential line broadening of 80 Hz was applied before Fourier transform. All other details are given in the caption of figures. 13 C di-labeled ethene (0.53 equiv) was added. After 15 h, the gas phase was analyzed by GC and GC/MS, and then evacuated from the reactor under high dynamic vacuum for 1 h at 25 °C. Part of the solid (71 mg) was employed to prepare the NMR sample (See Fig S2) , and the remaining amount (259 mg, 53 µmol of Re) was contacted with unlabeled ethene (35 Torr, 0.78 2 equiv). After 15 h, the gas phase was analyzed by GC/MS and the powder was analyzed by solid state NMR spectroscopy. Besides the isomerization of Z into E stilbene, 2 µmol of styrene (0.098 equiv./Re), > 98 % 13 C monolabeled, was formed.
Grafting of CH

Reactivity of γ-Al
Computational methods and systems.
The calculations were performed on the framework of density functional theory (DFT) using a periodic description of the system as implemented in the VASP code. 4, 5 The generalized gradient approximation was used in the formulation of Perdew and Wang PW91. 6 Atomic cores were described with the projected augmented wave method (PAW) which is equivalent to an all electrons frozen core approach. 7, 8 The wave functions are developed on a basis set of plane waves. With the selected PAW potentials, a cutoff energy of 275 eV is adequate and yields a converged total energy. Brillouin zone integration was converged with a 331 k-point mesh generated by the Monkhorst-Pack algorithm. 9 Vibrational frequencies were calculated in the harmonic approximation by a numerical evaluation of the Hessian matrix. Chemical shifts have been evaluated with the GIAO method 10 implemented in the Gaussian03 code 11 at a DFT/B3LYP level. [12] [13] [14] [15] The IGLO-II basis set 16 has been used for carbon and hydrogen. For other atoms, Hay and Wadt effective core potential [17] [18] [19] under MAS of 10 kHz, pulse angle of 45°. The number of scan was 5000, and the recycle delay was set to 10 s. Figure S3 . 13 C CP MAS solid state NMR spectrum (10 kHz): a) unlabeled CH 3 ReO 3 on γ-alumina. The number of scan was 136000, CP = 1ms, and the recycle delay was set to 1 s. b) CH 3 ReO 3 on γ-alumina after contact with 13 C di-labeled ethene. The number of scan was 1000, the CP = 2ms, and the recycle delay was set to 2 s. c) Same spectrum but full spectral window. Figure S4 . γ-alumina contacted with 13 C di-labeled ethane. The number of scan was 3600, CP = 2ms, and the recycle delay was set to 2 s.
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